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Claims 

l.Meth9d:for:^ill:freeTeSudling comprising establishing .a liquid tight connection 
. between laTefuelling gunrnozzleffor fuel dispensing and a coupling Apiece of the fuel 
3 receiving :object, through which iu el is provided :to :afuel container, detecting :apre- 
:determined:fuel 1 evel -and .automatically interrupting the fuel il o w when -said 1 evel is 
:detected, 

characterized in .that raievel .detection .signalling configuration is '-established ;by 
:movingthe:gun (1 ) into position for^establishment of .the iiquid-iight connection. 
10 2 . Method according toxlaim 1. 3 xharacterized in lhat signals (26 ' ) ;for detecting 
isaid predetermined 1 evel rare transferred to the fuel container (7) from means (26, 
27) :carried:and:supported by ithe^gun. 

3 . 'Method according to cl aim i :or 2 , :c hara cterized ! in :that :a signal corresponding to 
detection of fsaidpredeterminedlevel is transferred to receiving. means (28, 29), car- 

15 :ried:and.supported.bythe.gun^ 

4. Methodraccording to .claim .1 ,2 or 3 5 characterized .in .that .said predetermined 
level .is detected by .means of optical .signals. 

:5. Method according to claim A -characterized in that optical signals (26') are 
.transferred from .an optical fibre (2 6) and lens (27) arrangement on .the gun and opti- 
20 cal :signals .are received :by. an optical fibre (28) and.lens (29) .arrangement on the 
: gun. 

6. Method according to claim 4 or 5, characterized in that optical signals, prefera- 
bly in ".the form of visible light, are transferred to reflection means (29', 37) in the 
container, the reflection means being arranged to reflect the optical signals when the 

25 fuel level has not reached the reflection means and to transmit a considerable part of 
the optical signals when the fuel has reached the reflection means due to a change in 
-refractory configuration, and in, that the change in reflected signal is taken as an in- 
dication for the fuel to have reached the predetermined level. 

7. Method according to claim 6, characterized in obtaining a certain deviation be- 
30 'tween transferred optical signals and reflected optical signals by the reflection 
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means .so that means for transfer (26, 27) and means for receiving (28,29) can be 
positioned close together on :the .gun, a preferred distance (d) .between saidTneans 
;being about 6 mm:s. 

18.. Method according to claim 6 .or 7, characterized in, that reflection of :transferred 
:5 optical :signals.is obtained bya prismand lens arrangement (3 7) preferably .having 
-an arcshaped .configuration and being designed so that .approximately ".the ;same re- 
flection properties :aredbtained:irrespective of inhere along :said:arrangement (37) 
.transferred optical signals are coming .in, whereby the^gun may "i.e applied and 
turned within :a .certain ahgle:interval (3 8) :substantiallymaintaining 'the -effective 
TO reflection properties. 

. : 9 . Method according to anyone of .claims .6, 7 or:8 , .characterized lin .that, reflection 
:is .obtained :by atleast onetcube corner prism (39). 

TO. Method according -to :claim 5, characterized In that xeflection is obtained by at 
leastthree cube comer prisms :arranged in a row. 

15 :il . .Method according :to .anyone of claims 9 or 10, .characterized In that -each xiibe 
corner prism is provided wdth complementary optics (41) in the form of .two lens 
parts (42, 43) for obtaining a deviation between .transferred optical .-signals andre- 
flected optical signals and for concentration of .the reflected .optical signals. 
.12. Method according to claim '8, 9, 1 0 or Tl , characterized .in, that optical :signals 

20 .are .transferred .through a . slit (35) on Iheiuel receiving object:side of the connection, 
the .slit being fixed in relation to the reflection means, the .slit setting said angle in- 
terval. 

13. Method according to anyone of claims 1-12, characterized in , that complete 
and secure connection between the nozzle and the coupling piece is detected by 

25 - means of the level detection signalling configuration, which is not fully established 
until said connection is completed. 

14. Method according to anyone of claims .1-13, characterized in, that completed 
and acceptable connection between the nozzle and the coupling piece is indicated by 
a mechanical indication and release arrangement of the gun by moving a release 
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knob (9) from a release position to a coupling-position, release of the connection 
being initiated by an operator-pushing said knob^ack:totheTeleaseposition. 
15. Method according to claim 14,;characterized;in,;that:reflected optical signals, 
are stopped from being :communicated to further processing iy.shutter.jneans (44) of 
;a linkage arm (14) arrangement f or the. knob whenisaid. knob :is:in^hexelease posi- 
tion, said rcommunication :being opened "by moving;said .shuttermeans when :the 
knob is movedto :said couplingposition. 
;i6.*Method,accordinglo:anyone of:theproceedingclaiir^ 

the fuel .connection 'between .the mozzle:and .the coupling piece is -opened :in succes- 
sive .steps duringfhe icouplin^ procedure, :so thatfhemozzle :opens:the couplingpiece 
whereafter ;the coupling piece opens the .nozzle, :and vice* versa when closing, ;so that 
.the nozzle is closed first whereafter .the coupling piece is closed. 

17. Method according to .anyone of claims :6- 1 6, characterized Jin, carrying'-thexe- . 
:flection means :by :a fuel pipe (8), through which fuel is-enteredlnto the fuel con- 
tainer and which ends bel ow .said predetermined fuel level (8'). 

18. Method raccordingto anyone .of the preceeding claims, characterized in, :a two- 
way optical communication :between :an object optical communication unit (45) :and 
an optical control .and communication unit (32). 

19. System for :spill :free refuelling comprising means for :establishing :a liquid tight 
connection between a Tefuelling gun .nozzle for fuel dispensing and .a coupling-piece . 
of the fuel receiving object, through whichfuel is intended to be provided to :a fuel 
container of said object and further comprising means for detecting a predetermined 
fuel level .and for automatically interrupting the fuel flow when said level is de- 
tected, characterized in that a level detection signalling configuration is arranged to 
be established by means of moving said gun (1) into position for establishment of 
the liquid tight connection. 

20. System according to claim 19, characterized in that means (26,-27) carried and 
supported by the gun are provided for transferring signals (26') for detecting said 
predetermined level (8 9 ) to the fuel container (7). ; r 
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.2.1.. System according to claims 19 or20 9 characterized in .that receivingmeans (28, 
29) carried and .supported by ;the :gun .are provided :forTeceiving;a. signal correspond- 
ingto detection ofsaid predetermined level (8') for further processing. 

22. System accordingto claims 19, 20 or 21 , .characterized : by .optical signals (26') 
:5 for detectingrsaid predetermined^le.vel.: 

23 . System according to .claim22,:characterizedcby ran optical fibre (26) and lens 
(27) arrangement on the ;gun f or transferring :qptical detection signals (26') -.andean 
optical fibre (28) andlens (29) arrangement .on the ^gunf orxeceiving optical .signals . 

24. System accordingto claim 22 or 23/.characterazed:by.Teflectionaneans (29\ 
10 37) arrangedrn the container (7) f or .receiving "optical signals, preferably An .the form 

of visiblelight, transferred .to -the container, the reflection means :being:arranged to 
reflect the optical signals when the fuellevdlrhasriotTeachedthereflectionrneans 
and to transmits considerable part of the optical signals when thefuelhas reached 
.the reflection means due to :a change .in refractory configuration :and in thatthe 
.15 change in reflected signal is taken as ;an:indication:for thefiiel to rhave reached the 
predetermined .level . 

25. System according to claim24,xharacterized:inthat:thereflectionmeans are .ar- 
ranged so that ;a certain deviation .between .transferred optical signals (26')andre- 
ilected optical signals is provided, . so thatmeans for :.transfer (26,27) :and means for 

20 reception (28,29) may be positioned close together on the gun, :a preferred distance 
(d) between said means being about 6 mm. 

26. System .according to claims 24 or.25, characterized by a prism and lens ar- 
rangement (3 7) for reflection of transferred optical signals (26') preferably having 
an arc^shaped configuration and having the same or approximately the same reflec- 

25 tion properties irrespective of where along said arrangement transferred optical sig- 
nals are coming in, whereby the gun may be applied and turned within a certain an- 
gle interval (38) substantially maintaining the effective reflection properties. 

27. System according to claim 24, 25 or 26, characterized. by at least one cube cor- 
ner prism (39) comprised by the reflection means. 
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28. System .according to claim:27, characterized by at least three cube corner 
prisms arranged :iB-a,.preferably;arc-shaped,T-ow .comprised by-said reflection 
means. 

29. :System:according;to :claim27 or 2 8, xharacterized in .that each :cube corner 
prism is provided with complementary optics (41):in:the form of :a lens arrangement 
ibr obtaining :a deviation .between transferred optical .signals (26')andTeflected op- 
tical .signals (28 '*) andrforxoncentration of thexeflected optical :signals. 
SO.iSystemaccordingto claim29, ^characterized in that said complementary optics 
-comprise two lens parts (42,43) arranged on:atop:surface (40);ofa cube corner 
prism, :eachpart":being:aportion :of^;iens:and!saidparts abutting reach otherwith 
their :central portions (42 1 ,43 ') :and :being arranged ;so that optical .signals xoming in 
against one part is rreflected through the otherpart, :the optical raxes of the two parts 
:being;o'ff-:set*wito other and Ihexenter (3.9*) oftheprism. 

3.1 . ."System according to :claim 30, characterized in that the .general configuration 
of. the "two lenspartsare oSVspherical, :one^being:spherical.and oneibeing cylindrical 
or both :being off-spherical to a :certain ^extent in :order to accumulate lack :of toler- 
ances with .respect to positioning of .the .optical rsignal .transfer arrangement. 
32..System according to anyone of :claims 26-31,. characterized by a:slit (3:5) on the 
fuel receiving side :of the connection, through which the optical signals (26 * , 28 ') 
are intendedto pass,:said slit preferably being arc .shaped and'being fixed in relation 
to .the reflection means and setting said angle interval. 

33. .System accordingto anyone of claims 19-32, characterized. by means (28, 44) 
for detecting -complete and secure connection between the nozzle and the coupling 
piece by means of the level detection signalling configuration, said configuration 
being fully established when said connection is completed. 

34. System according to anyone of claims 19-33, characterized by a mechanical 
indication and release arrangement of the gun for indication of complete and accept- 
able connection between the nozzle and the coupling piece, by moving a release 
knob (9) from a release position to a coupling position and release of the connection 
being initiated by an operator pushing said knob (9) back to the release position. 
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.35. System .according to claim 34, characterized in that the release knob (9) is sup- 
ported :by. a linkage arm (.14) arranged to ccnact with aTeleasering (17)tiltably con- 
.nectedtoan outer .sleeve (.18) of:thenozzle,:said sleeve being. intended to be moved 
•towards the xouplingpiecein relation totheTelease Ting and an inner nozzle part 
5 (20) during the nozzle .and couplingpiece connecti on procedure, -whereby theTe- 
Jease ring is tilted and levelled out against a connection :sleeve (21) of .said inner 
Ttozzlepart andwhereby thexeleasejringturns the .linkage aimand the "knob to said 
coupling position .and :in that, ;during Tel ease of Ihe nozzle from the couplingpiece, 
the linkage arm, by :an operator pressing the :knob to saidxelease position, being 
TO .arranged to tilt theTelease xing/which due to its .attachment to .the outer sleeve :is 
rarrangedto push the connection ;sleeve towards .the nozzle free end and thereby re- 
leasing the coupling piece from the nozzle. 

36. .System according to .claim 34 or 35 /characterized by shutter means (44) of a 
".linkage arm arrangement for said knob, *by means of which reflected optical .signals 

.1:5 :are :stopped from -being communicated to further processing when .said knob is in .the 
release positi on, .and in that isaid communication is opened by moving :said shutter 
means when the knob is moved to:said coupling position. 

37. 'System according to :anyone of claims .19-3 6, characterized in that the fuel 
connection between the nozzl e and .the coupling piece is arranged so that it is ; 

.20 opened in successive steps during the coupling procedure, the nozzle being arranged 
to open 

the coupling piece and the coupling piece being arranged to open the nozzle there- 
after and vice versa when closing, the nozzle being closed before the coupling piece 
being closed. 

.25 38. System according to anyone of claims 19-37, characterized in that a fuel pipe 
(8) isprovided, through which fuel is intended to be entered into the fuel container, 
said pipe acting as a support for the reflection means (29') and ending below said 
predetermined level (8'). 

39. System according to anyone of claims 19-38, characterized by a two-way opti- 
30 cal communication between an object optical communication unit (45) of the fuel 
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receiving object carried by the object and an optical control and communication 
central unit (32). 

-40. .System -according to claim39, characterized in that saidtwo-way optical com- 
munication's arranged bymeans of light decoding rand . a communication prism (46) 
xo-.acting with;a dual optical, communication fibre (47) connected~to:the object opti- 
cal rommunication unit (45) . 

4.1 . Method :for detecting 3 predetermined liquid fuel level comprising detectingithe 
'.liquid level in :a :container:forlhe liquidrand producing :an indication :signal -when 
isaid level is reached, xharacterized:by:the.steps of 

«• :arranging :a .transparent prism arrangement (37) in the liquid container (7) ; 
*• providing an optical detection .signal (26') falling in^gainstsaidprismrarrange- 
ment; 

«• reflecting sai d :signal 'by .the prism arrangement :and detecting the refl ected :signal 
(28'); 

<• contacting the prism arrangement with the liquid when thepredetermined level 
(8 ') is reached, whereby .the refractory configuration is changed.so .that:the signal 
to -a .considerable extent's transmitted into the liquid instead of being reflected 
detecting the decrease in reflectedlight. 

42. Method accordingto claim 41, characterized in that said signals (26', 2 8') rare 
:beams of light, preferably visible .light. 

43. Method .according to claim 41 or 42, characterized by arranging the prism ar- 
range-ment so that a certain deviation takes place when the signal is reflected. 

44. Method according to claims 41, 42 or43, characterized by arranging the prism 
arrangement together with a lens arrangement (41) in an extended arrangement to 
provide reflection and deviation for different positions of the detection signal (26') 
relative to the prism and lens arrangement. 

45. Method according to claim 41, 42, 43 or 44, characterized by reflecting said 
detection signal (26') by at least one cube comer prism (39). 

46. Method according to claim 4, characterized by arranging at least three cube 
comer prisms in a row. 
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-47. Method according to claim 45 or 46, characterized by deviating and concen- 
:trating:the light reflected by a cube corner prism (39) by means of complementary 

optics (41) in the form of two lens parts (42,-43) arranged on atop .surface (40) of 
;theprism, the "lens parts abutting .each other by :their. central parts (42', 43'), and 
their optical axes (42't, 43") ibeing off-set with.Tespect:to, each .other and ithexenter 

(39') of: the prism. 

48 .T>evice :f or .detecting a predetermined "liquid fuel "level , .comprising means :for 
.detecting .the .1 iquid level and for producing ran indication when .said level is reached 
characterized by 

-reflectionmeans (29 s ) xomprising a transparent prism arrangement and intended to 
be disposed :in ;the container; 

- means (26, 27) for providing an optical detection rsignal (2 6') intended to enter 
rsaid prism arrangement; 

-means (28, 29) for receiving and detecting reflected detection .signals (28'); 
and in that 

- the reflection means are arranged :so that detection ;signails are reflected, whemthe 
liquid has .not reached the reflection means, .and are transmitted into the li quid when 
the liquid-has reached the reflection means due to:the change in refractory configu- 
ration. 

49. Device according to claim 48, characterized in that said signals (26', 28') are 
.beams of, preferably visible, light. 

.50. Device according to claim 48 or 49, characterized in that said prism arrange- 
ment is arranged so that a certain deviation is obtained between entering signal (26') 
and reflected signal (28'). 

51. Device according to claims 48, 49 or 50, characterized by a prism arrangement 
with complementary optics (41), comprising a lens arrangement arranged in an ex- 
tended arrangement to provide reflection and deviation for different positions of the 
detection signal (26') relative to the prism and lens arrangement. 

52. Device according to claim 48, 49, 50 or 51, characterized in that said reflection 
means comprise at least one cube corner prism (39). 
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53. Device according to claim 52, characterized in that said reflection means com- 
prises at least three .cube corn er prisms .arranged. in a, -preferably .arcrshaped, tow. 

54. Device according to claim 52 or .5.3 ^characterized by complementary .optics :for 
.deviation 3nd concentration of .signals :in:the:form .oftwo lens parts (42,43);ar- 

-5 Tanged on a top surface (40) of a :cube corner prism (39), the lens-parts .abutting -.each 
other by their .thickest :central parts (42 ' , 43 ') 3nd:their optical ;axes (42 ' ' , 43 ' 'Jbe- 
:ing off-'set with -respect lo^each other:and;the reenter (39') :of:theprism. 

55. Device raccorc^ng to xlaim:54,xharacterJzed in :that;the optical axis (42* \43"V) 
of -each lens (42,43):falls within the respective lens material on;theprism. 

10 56, Device:accordingto:claim:54:or55,. characterized in .that the line of:cut (39") 
^between .the -two lens parts o"f :a prism is directedto the -rotation renter of .the reflec- 
tion means,thesebeing:arranged:in:an:^^^ 

57. Device -accordingtozaiiyone of .claims 50— 56, xharacterized in that, dueto de- 
viation etc., the reflection .means rare arranged to produce two :spots, one on:each 
15 .side of the signal .transfer arrangement (26, .27), one of ;said spots 'being intended to 
fall onthemeans (28, 29):forTeceivingTeflected-detection:signals:for detection. 
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